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CORRELATION OF MAP UNITS
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GRAVEL DESCRIPTION OF MAP UNITS local cobble or boulder gravel Clast lthologles reflect compositions Tills in Omitario overlain by peat (hp) or swamp deposits (hs). Map unit is “Dummer Kaszpcki, CA, 1985, History of glacial Lake Alganguin in the Haliburten regien,
of bedrock and other surface materials In same area. Owverbank, CLAYEY TILL (St Joseph Till)— Yellowigh- brown, brown, brownish-gray, maraine” of Deane (1950), Gravenor (1957). and Chapman and south central Ontario, in Karrow, PF. and Calkin, PE., eds, Quaternary
PEAT AND MUCK HOLOCENE stream channel and fan deposit; underlies flood plains, low stream gray, or motiled calcaresus silty clay, clavey sit, silty clay loam, and Putnam (1973, 1984}; however, deposit was not formed as an end evolution of the Great Lakes: Geological Assoclation of Canada Special Paper 30,
SWAMP DEPOSIT im | LAKE CLAY AND SILT UNDER LAKE HURON—Brownish-gray, gray, terraces, and alluvial fans. Mapped only in part of southemn Ontario; silt loam. Clay content generally increases southward, Nonsorted: maraine {Shulmeister, 1989), Thickness 1-4 m, locally 30 m p. 109-123.
LATE W or grayish-black calcareous clay, silty clay, and sib. Typically clay and included in other mapunits glsewhere Includes areas of till, cutwash nonstratified Compact to very compact; massive to blocky structure. _ ICE-CONTACT SAND—Pale-yellow, yellowish-brawn, reddish-brovwn, King. RCF., and Morton, J.0, 1979, Quaternary geclogy of the Engelhant area,
TE WISCONSIN silty clay in deeper parts of basing, silt closer to basin margins. Soft, and ice-contast sand and gravel (s, gg. ks, k), lake clay, siit, sand, Pronounced columnar jointing: clay skins and secondary calelum brown, grayish-brown, gray. or mottled calearenus fine to cosrse sand District of Temiskaming Ontade Geslogical Survey Geological Series Preliminary
Tills in Michigan fluid, compressible. Lacally porous; may contain gas bubbles, Faintly and gravel (ica, lsa, Iu}, and bedrock Locally overlain by dune sand carbonate common on joint and iracture surfaces. Low plasticity with minor silt and seattered pebbles. Poorly to moderately sorted: Map P-2292, scale 1:50,000.
CLAYEY TILL laminated to massive. In places contains molluse tests, woad chips, (ed). peat (hp), or swamp deposits (ha). Thickness of overbank and Matrix chiefly incorporated lake silt and elay; locally intercalated or poorly 1o well stratified. Folds, faults, and slump and collapse Kor, F.S.G, and Miller, M.J., 19874, Quaternary geslogy of the Parry Sound area,
Ground moralne and plant debris. Deep-water facies of modern lake deposats Commonly channel alluvium 1-4 m, rarely more than & m; thickness of fan interbedded with sit and clay or contains clasts of lake silt and clay. In structures commion. Clast lithology similar to that of outwash sand District of Parmry Sound: Ontario Geological Sumvey Geological Series Preliminarny
overlain by lake sand (Is) 1-6 cm thick. Thickness 1-6 m, locally more alluvium locally more than 10 m places occurs primarily as deformation til Matrix averages 45 and gravel |gg) and till in same area. Surfaces generally hummocky, Map P.3102, scale 1:50,000.
End moraine than 15 m e LAKE SILT AND CLAY UNDER LAKE HURON—Pale-brown, reddish- percent carbonate, dominantly dolemie. Locally gritty where derived sormmonly with ice-block depressions. Occurs in karnes, kame deltas, 1987k, Quaternary geology of the Lake Joseph-Sans Souei area, District of
z TILL Ie LAKE SAND AND GRAVEL UNDER LAKE HURON—Brown, brownish- brown, reddish-gray, brownish-gray, or gray, very calcareous silty clay from shale Clasts infrequent. Pebbles dominantly limestone and karne terraces, and eskers; some eshkers indicated by symbol Includes Parry Sound and District Municipality of Muskoka: Ontare Geologieal Survey

Ground marsine
Ground moraine under Lake Huron

gray, ar gray, calcareous silty fine sand, fine to coarse sand, and
gravel Poody to well sorted; locally stratified Mollusc tests and
fragments commen. Shore and nearshore facies of modern lake
deposits. [ncludes local accumulations of boulders and cobbles ar

and clay. Generally well sorted; poorly to well stratified. Masive 1o
larninated; locally varved. [ee-rafted clasts commen; organic detritus
abgent. Much more compact than uniz Im. Ofishore and deep-water
facles of deposits of former glacial and postglacial lakes. Commanhy

dolomite; some sendsione, shale, and eratic igneous and mets-
marphic rochs, Large boulders chiefly erratic metasedimentan) and
metevalcanic rocks. Tillite and jasper conglomerate eralics comman
localky. Includes some outwash and ice-contact sand and gravel (gs.

areas of jce-contact sand and gravel (kg), oubwash sand and gravel
{3, g8, lake clay, silt, sand, and gravel (lca, |58}, subaqueous fan
deposits, and alluvium (al). Included in lee-contact sand and grovel
{kg} where units ks and kg have not been distinguished. Locally

Geological Serles Preliminary Map F.3103, scale 1:50,000.

Lee, HA, 1950, Fleisiocene geology of Fenelon Township, Victoria County, Ontario:
Gaclogical Survey of Canada Paper 50-36, 14 p.

LWIL'-’. CFM., 1953. Late Quutinuqr events on Manitoulin ||:|;|'||;t| in The gq:e;hgy of

End moraine coarse lag gravel Also includes areas of bedrock and thin till over overlain by welksorted silt or sand (Is) 2-28 em thick. Thickness g9, ks, kg, lake clay, silt, sand, and gravel {ica. Iss), and alluvium (al). overlain by dune sand (ed). peat [hp), or swamp deposits (hs). Manitoulin Island: Michigan Basin Geslogical Society, Annual Figld Excursion,
SANDY LOAMY TILL bedrock. Thickness 1-5 m, rarely 10 m 1-5 m, locally 10-15 m Locally overlain by thin loess, dune sand [ad), peat (hp), or swamp Thickness 2-30 m Guidebook p. 60-67.

Grgund moraing 8 | DUNE SAND—Pale-yellow, yellowish-brown, and pale-brown, calcareous ka | LAKE SILT AND CLAY=Pink, red, pale-yelow, yellowish-brown, deposits (hs) # | CUTWASH SAND—Fale-vellow, yellowish-brown, reddish-brown, brown, McQuay, DF., 1980a, Michiplcoten area, Districts of Algoma and Sudbury: Ontario
- . ar noncalcarecus, well-sorted, finely laminated or crossbedded, fine reddish-brown, grayish-brown, brown, grayish-green, pinkish-gray, - S S L N~ . I | TR o Mol celeiarecion M o nORTRREA RN s B noE Gaclglonl Seovess Hosthain Oitisato Engirveetig Gaakogy Tamin Sy 79, 141
: m : == Ground morsine under Lake Huron to medium sand and local coarse sit. Mapped only In Michigan, reddish-gray, broumishegray, bluish-gray, gray, or motiled silt and 1 by symbel Thickness 2-5 m MIm“ than 30 m Well sarted crudely to well siratified Typically horizantally bedded; 1980b, Batchawana area, District of Algoma: Ontaric Geological Survey

=P ° _ﬁ,&ﬁ ""'"-‘F"_ End moraine where sand occurs as massive dune ridges parallel to present shore of clay: locally sit. silty sand. and very fine sand. Calcareous or . round okl e T ke Fhivar - Sndkites Krass af Badio: s local beds or lenses of granule or pebble gravel and lenses of silt Marthern Ontaric Engineering Geology Terrain Study 85, 13 p.
Y u"'if'a——- S Lake Huron and as lu.ngarudlnnl and parabolic dunes on former lake noncalcareous, reflecting composition of source materials, Well local sccurnuletions of boulders and cobbles or ag arevel, Thickness Clasts well rounded; clast composition reflecis lzhology of bedrock — 1980c Sault Ste. Marle area, District of Algoma: Ontario Geological Survey

ST e S - Poa T Discontinuous sandy loamy i ?;T:d:;iux::fh:xt:;ﬁ:ng:ﬂ:::;:rﬁh;r :"::ﬁl;“l-:::]ﬂ:: ﬁaﬂ, mmfbeg_Wu]lhnf&edmnmw;:;:::invﬂ'ﬂlm. Ethldry:n:l -3 m ﬂdcmpmliun of till in same area. Ocours chieﬂyaﬁs:;]ﬂlsd:f;mm Marthern Ontario Engineering Geology Terrain Study 91, 21 p.
e e WNEL Py - . : e 2l tic where damp: weak to strong y structure where dry, neath terraces and outwash plains and as channel fills. Surfaces Mollard, D.G., 1980, Southern Ontario engineerin terrain study data base
N - — - — SR L e et and Quebee. Includes some windblown sheet sand and koess. Dunes locally jointed or fractured. Commonly laminated: locally varved. lce- [ CLAYEY TILL (Kettieby Til and unnemed ti)—Ple-brown, brown. smooth or pitted with ice-block depressians. In some areas, cutwash e, Hancaolt A Hulbirion aseal. acufiors ol i Gicloial

e i

:EE' == T
=3

: -ﬂ () -_:.. 1
A T

o

i g

¥

CLAYEY TILL (5t Joseph T}
Ground moraine and end maraing

Ground moraine under Lake Huren
CLAYEY TILL {Kettleby Till and unnamed till
| ka | LOAMY TILL
LOAMY TILL (Halton Til
LOAMY TILL (Rannach Til
LOAMY TILL (Elma Till
| LOAMY TILL (Tavistock Til
| LOAMY TILL (Catfish Creek Till

SANDY LOAMY TILLiMNewmarket Tl and unnamed il
Ground moraine and end moraine

Ground moraine under Lake Huron
Discontinuous sandy loamy nll

OUTWASH SAND
OUTWASH SAND AND GRAVEL

CONTACT
~ ™ DUNE FIELD
= == GLACIAL LAKE SPILLWAY
& GLACIAL LAKE DELTA
st EGKER—Dhrection of iransport indicated by dhevrons

DIRECTION OF ICE MOVEMENT INDICATED BY
STRIATED OR GROOVED BEDROCHK

—= ICE-MOLDED LAMDFORM — Drumlin, rack drumlin,
flute, or grocve

bt LIMIT OF GLACIAL ADWANCE OR STILLSTAND OF

ICE MARGIN—S5olld where known, dashed
whaere inferred: ticks on side of advance. Limit of
Port Huran phase advance In Michigan; limits of
vounger late Wisconsin and Holocene advances
and stillitands in Oniario in west half of quad-
rangle

ss++++ CREST OF UNMAPPED TILL END MORAINE OR
HKAME MORAINE DEPOSIT—Mapped only in
Chntarie and Quebec

MOTE 1: This map is a product of collabaration of the Ontario
Gealagical Survey, the University of Michigan, and ihe U5
Giealogical Survey and is designed for both scientific and practical
purpases. |1 was prepared in tao stages. First, separate maps and
map explanations were prepared by the compilers. Second, the
maps were combined, integrated, and supplemented by the editor,
Map unit symbols were revised 1o a uniform system of classtfication,

generally stable; locally active where vegelation has been remosed,
Some Isolated areas of dunes in Ontario are shown by symbal,
Thickness 1-30 m

HOLOCENE AND LATE WISCONSIN

SANDY TILL=Brownish-yellow, grayishe-yellow, yellowish-brown, reddish.
brown, olive-brown, graylsh-brown, brown, olive, reddish-gray,
yellowish-gray, brownish-gray, olve-gray, blulsh-gray, gray, or mottled
sand, loamy sand, and sandy loam; locally loam, silt loarm, sandy clay
loam, or sty clay, Colars and textures reflect composition of local
igneous and metamarphic bedrock, Generally noncalcareous or very
weakly calesresws. Typically weathered throughout because of
coarse bexture, thinness of deposit, and low permeabiling of underhging
bedrock. Monsorted or very poorly sorted; nonsfratified or very
poorly stratified. Stringers, lenses, interbeds, and clasts of contorted
silt, sand, and gravel common, particularly near base. In many areas,
upper 1-2 m of map unit is reworked il comprising subagqueous and
subaerial debris-llow deposits, sediment-flow deposits, and Mowtill.
Upper 1-2 m of till typically & very sandy; locse to moderately
compact; geiity, stony: erudely stratified; thin sorted and deformed siit

typically either weakly cohesive and slightly fissile till or massive,
dense, hard, and jointed till with iron oxide stains on joint surfaces;
generally pebbly, locally gravelly, stony, or rubbly, cobbles and
boulders common to very abundant. Clasts in most areas are almost
exclusively ignesus and metamorphic rochs; ematic limestona
pebbles and small cobbles present locally. In places resembles
oubwash or ice-contact sand and gravel (gg, ky), but lacks proncunced
stratification, Qccurs chiefly as ground mosaine, locally 83 drumling,
end moreine, or hummocky stagnation maraine Includes areas of
outwash and ice-contact sand and gravel (gg. kg), loke clay, silt, sand,
and gravel (koa, Isa, lu), alluvium (af), and bedrock. Locally cverlaln by
dune sand [ed]. peat (hpj, ar swarmp deposiis (hs)

Ground moraine and end moraine—Some segments of end moraing

shown by symbel Thickness 1-5 m, kocally 30 m
tar Discontinwous sandy tll— Thin, discontinuous deposits of till separated

by numercus of extensive bedrock cuterops an which are scattered
clasts or litters of clasts. In many areas badrock knobs and hills were
siripped of surficial cover by waves and currents In lakes and map unit
i& alrmost entirgly bedrock with isalated remnants of till (ts) and lake

clay, sile, sand, and gravel (lca, lBa, lu), Thickness less than 2 m
is Ground moraine under Lake Huron {late Wisconsin enhy—Includes

areas of bedrock and local accurmulations of cobbles and boulders ar
lag gravel Thickness 1-3 m

KAME MORAINE DEPOSIT=Fale-yellow. yellowish-brown, reddish-
brovwwn, boown, brownlsh-gray, gray, or motiled. noncalcareous or
weahly calcareous ice-contact sand and gravel similar to wnlt kg,
occurring as aligned, massive, linear or arcuate ridges or as aligned
belts of undulating or hummocky topography with local ddges. In
places Interbedded with or contains lenses of till ar flowtill; locally
overlies or s intertongued with lake clay, st sand, and gravel
{kca, Isa, lu), Sorting stratification, and textures vary vertically and
laterally, Faults, folds, and slump and collapse structures common.
Clasts subangular to rounded pebbles, cobbles, and boulders of
ignesus and metamorphic recks. Mathermmost deposits in northwest
guarter of guadrangle were overddden by ice during a minor glacial
readvance; disconlinuous 1ill and Aowdill bocally is draped over those

rafted clasts common in lower part in some regions. In places, strongly
contorted with load structures; locally folded and faulted. In some
areas, interbedded with sand or fine gravel or with till or flowill
Molluse and gastropod tests and secondamy calcium carbonate
concretions commen locally. Sinkhales common where deposit is
thin over limestone or dolomite Gullies common adjiacent o major
strearns Offshore deposit of former lakes. Includes areas of callapsed
of terraced lake silt and clay. Also includes areas of oubwash and ice-
contact sand and gravel [(gs. gg. ks, kg, kame moraine deposits [ke),
lake sand and gravel {Isa), alluvium [al), till, and bedrock Locally
owerlain by dune sand (ed), peat (hp), or swamp deposits (hs). Thick-
ness 1-10 m, locally more than 30 m
- DISCONTINUOUS LAKE SILT AND CLAY=Thin, discontinuous clay
and silt (lca) ever bedrock. Maost of area 18 wave- or current-washed
bedrock or wave or current-washed till with isolated patches of sile
and clay. Thickness generally less than 1 m
LAKE SAND AND GRAVEL—Pale-yallow, brownish-yellow, reddish-
brown, yellowish-brown, gravish-brown, brown, vellowish-gray,
brownish-gray, gray, or mottled fing-to-coarse sand and silty sand
with leers of medium gravel or lenses of 5ilt and pebble gravel locally
pebble or cobble gravel Calcareous ar noncalcareous, reflecting

locally messive. Grain size typically coarsems upward in thick
deposits. [n places, interbedded or intercalated with lake silt and clay
(bead, till, or flowtill. Locally deformed; load and dewatering structures
common. Friable very weakly developed coarse blocky structure
commaon, Locally containg wood fragments, plant debris, and tests of
maolluscs and gastropods. Clasts generally well rounded; clast
composition reflects composition of other surficial materials that were
transported by waves and currents. Sinkholes comman locally where
deposit i thin over Emestone or dolomite. Nearshore, strand, deltaic,
and shallow-water deposits of former lakes, including deposits of
beach ridges, offshore bars, spits, and local delta or subaqueous
underflow fan deposits. Includes areas of outwash and kce=contact
sand and gravel (gs, gg, ks, kgl, kame moraine deposits (ke), lake sili
and clay {keal, alluvium (af), 1ill, and bedrock. Locally overlain by dune
sand [ed]. peat (hp), or swamp deposits (hs). Thickness 1-10 m,
locally 30 m
MSCONTINUQUS LAKE SAND AND GRAVEL—Thin, discontinuous
lake sand and grawvel (Isn) over bedrock Includes areas of thin,
discontinuous lake silt and clay (kea), Most of mapped area ls wave- or
current-washed bedrock or wave: or comentowashed 1ill with lsolated
patches of sand and gravel Thickneds generally leis than 1 m
LAKE CLAY, SILT, SAND, AND GRAVEL—Complex deposit of
undifferentiated lake silt and cloy (lca) ond lake sand and gravel (Isa).
Thickness 1-10 m, locally more than 30 m
MSCONTINUOUS LAKE CLAY, SILT, SAND, AND GRAVEL—Thin,
discontinuous, undifferentiated lake clay, s, sand, and gravel {lu)
over bedrock Most of mapped ares bs wave- or cumrent-washed
bedrack or wave- or current-washed till with isclated patches of clay,
sllt, sand, and gravel. Thickness generally less than 1 m
he | PEAT AND MUCK—Black or dark-brown fibrous undecomposed peat
averlying parly to well decomposed fibrous peat and organic elay
and silt containing comminuted plant material and organic residues.
Decurs on former lake beds, as bogs in ice-block depressions, and n
oiher shallow depressions and poorly drained areas. Mapped onhy
where extensive. Included in swamp deposits (hs) where peat and
swamp deposiis have not been distinguished. Thickness 1-3 m,

brownish-gray, gray, or modtled calcarecus silty clay, clayey sile, sl
clay loam, and silt loam. MNonsorted, nonstratified. Commonly
intercalated or interbedded with lake silt and clay or contains clasts of
sdlt and clay, [n places, composed entirely of incorporated lake silt and
clay. Locally sheared or deformed, Moderately compact; massive to
blachy structure. Secondany calcium carbonate concretions comman
locally. Clast free or with scattered pebbles Pebbles domimantly
limestone, dolombte, silstone, shale, and sandstone minar erratic
lgnecus and metamerphlc rocks. Cobbles and boulders raze
dominantly erratic igneous and metamorphic rocks. Oocurs chiefly as
discontinuous ground moraine veneer on older loamy or sandy
loamy till Includes areas of clder til, cutwash and lce-contact sand
and gravel (ge, gg. ks, kg, lake clay, silt, sand, and gravel (kea, 1sa),
and alluvium (al). Locally overlain by thin loess, dune sand (ed), peat
. {hpl, or swamp deposits (hs). Thichness 0.5-5 m, locally 12 m

| LOAMY TILL—Yellowish-brown, brown, gray, or mottled calcarecus silt
loam, ilt, and fine sandy sift. Monsorted; nonatratified. Compact ta
very compact blocky structure, Matrix chielly incorporated laka
secimaent; lacally gritty. Clast free or with scattered pebbles. Pebbles
chiefly limestone, delomite, stistone, shale, and sandstone: minor
efratic igneous and metamorphic rocks. Oeours chlefly as discontinuous

gravel (lca, 15a), alluvium (al), and clder loamy or sandy loamy till
Locally overlain by peat (hp). swamp deposits (hs), dune sand (ed), or
thin logss. Thickness 2=5 m, locally 30 m

LOAMY TILL (Halion Till)= Yellowish: brown, light-olive: brown, grayish:
brown, gray, or mottled calcareous loam, silt loam, sandy loam, and
clay lpam; locally silty clay, Nonsorted; nonsiratified. Commonly
htm‘hu\guld or interbadded with lake sil and i;|af_|,r, may contain lacal
flesatill units near lower and upper contacts Low plasticiny. Matrix
cartonate content varbes, chiefly caleite. Seanered pebbles; some
cobbles and boulders. Clasts chiefly limestone and shale; minor
erratic ignecus and metamarphic rocks. Ocours chiefly a5 ground
maraine Includes areas of autwash and ice-contact sand and g,r.pwl
(o=, oo ks, kg, lake clay, st sand, and gravel (kea. 1%a), and alluviem
(ah. Locally overlain by dune sand (ed), peat (hg), or swamp deposits
(hz). Thickness 1-6 m, locally 30 m

LOAMY TILL (Rannoch Tilll—Yellowish-brown, reddish-brown, brown,
gray, of mottled caleareous silt loam and sibty clay loam. Nonsarted,
nonstratified Low plasticity. Blocky structure common; secondany
carbonate on fracture surfaces. Matrix carbonate dominantly dolomite
Clasts infrequent, dominantly pebbles of dolomite, limestone, chert,
sandstone, siltstone, and shale; miner erratic ignecus and mete
marphic rechs, Occurs as ground moraine. Includes small areas of
outwash and ice-contact sand and gravel [gs. gg, ks kg, lake clay,
silt, sand, and gravel (lca, Isa), and alluvium (al). Locally overlain by
peat (hp) or swamp deposits (hs). Thickness 2<6 m

LOAMY TILL (Elma TiE— Y ellowish-brovwm, reddish-brown, brown, gray,
of moitled very calcarecus silt loam, loam, and silty clay loam,
Monsorted: nonstratifled; generally lacks inclusions of clay, slt, sand,
and gravel Fissile; low plasticlty or nonplastic. Matrix carbonate
chiefly delomite matrix locally gritty. Sparingly pebbly to pebbly.
Clasts dominanty delomite and limestone; some sandstone, silistone,
shale, and chert; minor erratic igneous and metamaorphic rocks,
Locally very loose and bouldery, with blocks of angular delomite.
Occwrs chiefly as ground moraine, locally as drumling some
segments of end mosalne shown by symbol Includes areas of cunvash
and lce-contact sand and gravel (gs. gg. ks, kg, lake clay, stle, sand,

sand subsequenthywas modified and reworked by wanves and currents

in lakes and upper part of map wnit is discontinuous lake sand and

gravel (ksa). Distinguished from oubwash sand and gravel (ggl onby in

Omnitario south of north shore of Lake Simcoe; included in unit gg

alsewhere. Includes seme outwash and ice-contact sand and gravel

igg. ks, kg, lake clay, silt, sand, and gravel (Ica, ksa), allwvium (al), and

bedrock Locally overlain by dune sand (ed), peat (hp), or swamp
— deposits (hs). Thickness 16 m

|| OUTWASH SAND AND GRAVEL—Complex deposit of undifferentiated

cutwash and ice-contact sand and gravel (g5, gg, ks kg), lake clay,

silt, sand, and gravel (lca, 1sa), and till {tka, tab) in southeast corner of

quadrangle Care of deposit typically is outwash sand and gravel (gs,

gl with clasts as large as 20 cm in dlameter, upper part typlcally Is

sand and coarse sl Ice-contact depasits (ks, kg, on north and south

flanks of arca mapped, typically are partly or entirely buried by

outwaith deposits (gs, gal and lake deposits (lca, 135). Lake silt and

warved clay and silt as thick as & m ane common on north lank of area

mapped; thinner lake sediments bocally on erest. Topoegraphy on crest

typicaly hummocky, lce-block depressions common locally. Tepog

raphy on flanks typically rolling, with isalated hurnmocks or mounds.

Oubwash, ice-contact, and lake deposits were cvemridden by read-

unit 5 " Oak Ridges moraine” of clder literature; however it is not an
end moraing (Gwyn and Cowan, 1978; Duckworth, 1979; Chapman,
1985), Sediments were deposited on & topographic high, in an infer-
lobate position, during separation of late Wisconsin lce lobe margins
in southem Ontario, Includes inset alluvium (al). Commonly cverlain
by dune sand {ed) in fields of lunate dunes, eolian sheet sand and
loesa 1-3 m thick and local peat (hpl and swamp deposits (hs),
Thickness 10-30 m, locally more than 90 m
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use in planning engineering, land use, orland manasgement projects
can be derbwed.

MOTE 2: A major regional glacial readvance in the Lake
Superior basin west of the norhwest quartes of this quadrangle ithe
Marquette advance] culminated approximately 10,000 w B.P.,
synchronous with the arbiivarily defined Flelstocene-Holocene
boundany of Hophins [1973). Deposits of the advance In northern
Michigan, in the adjscent Lake Superor 4*= 6" quadrangle
(Farrand and others, 1984), were not distinguished as map units or
by a glacial readvance symbol Deposits of the Marquette advance
in Michigan, represented by an advance limit and two recessional
ke margin positions, subsequently were traced eastuarnd 1o Whitefish
Bay in the southeastern end of Lake Superior [Drexler and others,
1983; Farrand and Draxler, 1985), Three east-waest trending belts of
kame moraine deposits between lat 46°30° and 47* N, in this
quadrangle, traced from Whitefish Bay 1o Capreol, Ont., by Boissoneau
(1965, 1968), are sligned with the trends of the three Marquette loe
mangin positions in Michigan. 11 is possible that those belis of kame
moraine deposits are products of the Marguette glacial readvanca. If
so, all till and othar sediments deposited prior to formation of the
southernmost belt of kame moraine are Pleistocenez (late Wisconsing
in age and all till and other sediments that were deposited during
and affer recession of the ice margin from the readvance limit are
Halocene in age.

deposits, and subaqueous fan deposits. Also includes areas of
outwash sand and gravel {gs., gal, leke clay, s sand, and gravel (lca,
Iga, hu), alluviugn (al), dll, and bedrock Locally owverlain by dune sand
{odl, peat (hpl, or swamp deposits (ha). Thichness 1-30 my, locally
more than &0 m

w OUTWASH SAND AND GRAVEL— Pale-yellow, yellowdsh-brown, reddish-

brown, brown, gray, or mottled sand and gravel Calcarecus or
noncalcareous, reflecting compasition of source materials. In Michigan,
iypically fine 1o coarse sand allernating with beds of granule to cobble
gravel: in Ontasio south of north shore of Lake Simcoe, generally
pabble or cobble gravel with lenses and interbeds of clay, silt, and
sand; farther north in Ontarle and Quebee, generally sand and
pebble, cobble, or boulder gravel Textures generally coarsen with
depth end vary laterally, Poorly to well sorted; crudely to well
stratified. Bedding varies from (1) horizontal beds of well sorted sand,
{2} pebbly sand with ripple-drift, planar, or trough crossbeds, or
13} interbedded pebbly sand and cobble or boulder gravel to
4] pebble, cobble, or boulder gravel, Cobbles and boulders abundant
where outwash depostis head near end moraine, kame moraing, or
lce-contact deposits. Clasts subrounded to ven) well rounded, size of
largest clasts typlcally decreases downstream invalley train deposits,
Clasts thology varles with lithologies of local badrock and till; chiefly
dolomite, limestone, sandstone, and shale in Michigan and in Ontario
south of north shore of Lake Simcoe and chiefly ignecus and
metamarphic rocks larther north in Ontarle and Quebec. Clasis

End moraine— Broad, low ridges or lingar belts of hummaocky tll with

undrained lce-block depressions. Thickness 10-30 m
LOAMY TILL=—"Yellowish-brown, reddish-brovm, beovm, brounish-gray,

bluish-gray, gray or mottled calcareous loam and silt loam; minor silty
clay loam and clay loam. Nonsorted or poorly sorted: nonstratified.
Compact, horizontal platy structure commean, Generally moderately
pebbly, locally cobbly or bouldery. Gravel lenses or interbeds
common locally, particularly in end moraine Pebbles and cobbles
chiefly subangular ta well rounded sandsione, limesione, dolomite,
and shale; large boulders dominanily erratic igneous and mcta-
marphic rocks, Includes areas of clayey tll (1), sandy loamy till (td),
outwash and ice-contact sand and gravel (gg, kgl, lake clay, silt, sand,
and gravel (lca, 158}, and alluvium {al}, Locally cverlain by dune sand
(o, peat (hpl, or swamp depasits (hs)

Ground moraine— Thickness 2-20 m, rarely 30 m

Ground moraing under Lake Huron—Includes areas of bedrock and
local accumulations of cobbles and boulders or lag gravel. Thickness
1-2 m
End moraine—Broad, low ridges or linear belts of hummocky till with
undrained ice-block depressions. Thickness 8=30 m
SANDY LOAMY TILL— Yellowish-brown, reddish: brown, brown, gray,
of mottled calcareous sandy clay boam, sandy loam, and loamy sand,
Monsoned to peorly somed; nonstiratified. Cammaonly contains lenses
of clay or sili. Pebbly o bouldery. Pebbles and cobbles dominantly

dolamite; some limestone, sandsione, siltstone, shale, chert; minor
erratic igneous and metamorphic rocks. Ocours as ground moraine
and end moraine Includes small areas of cubwash and ice-contact
sand and gravel (gs, gg. ks, kg), lake clay, silt, sand and gravel (lea,
Isa). and alluvium [(af). Locally cverlain by peat (hp) or swamp
deposits (hs). Thickness 2-15 m
SANDY LOAMY TILL (Newmarket Till and unnamed tillj— Y ellowish-
browwn, brown, brownish=gray, graw, or mottled calcareous sandy
loam and loam; somae silt leam, silty clay lsam, and clay loam. Grades
northward into sandy till (ts). Mongorted: nonstratified or poorly
stratified. Commonly contains abundant lenses of sand and gravel.
Friable; fissile where dny. Locally gritty. Nonplastic; soft to wery stiff;
typically very compact. Blocky structure where more clavey. Either
caleite or dolomite dominant in matrix Typlcally moderately pebbhy
or pebbly. Pebbles and cobbles chiefly limestons and silistone or
dolomite and siltstone, reflecting composition of local bedrock;
erratic ignecus and metamorphle recks common. Large boulders
chiefly erratic ignecus and metamorphic rocks. Occurs chiefly as
ground moraine, locally as drumlins or drumlinoid hills. In areas
where surface was modified by waves and currents in lahes, includes
discontinusus patches of lahe clay, silt, sand, and gravel (lca, Isa) over
till. Mlso ineludes areas of older till cutwash and Ioe-contact sand and
gravel (ge, gg. ke, kg), kame moraine deposits (ke), and alluvium (o).
Locally everlain by dune sand (ed), peat (hp), or swamp depasits (hs)
Ground moraine and end moraine—End moraine shown by symbal,
Thickness 0.5=6 m, locally 12 m
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